What is claimed is: 


1 . A field effect transistor including a gate electrode and a channel region defined 
by a source region and a drain region, comprising: / 
an insulating layer; / 

a semiconductor layer formed on the/nsulating layer, wherein the semiconductor 
layer includes the channel region therein; / 

a pair of impurity layers formecf in regions where are respectively contact with the 
channel region in the source region/and the drain region; and 

a pair of metallic silicide layers respectively formed in the source region and the 
drain region, wherein the peur of metallic silicide layers are respectively contact with the 
pair of impurity layers, wherein bottom surfaces of the pair of metallic silicide layers extend 
to bottom surfaces of tne semiconductor layer; 

wherein thef metallic silicide layers are composed of refractory metal and silicon, 
and I 

wherein a ratio of the metal to the silicon in the metallic silicide layers is X to Y, a 

ratio of tl^e' metal to the silicon of metallic silicide having the lowest resistance among 
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stoichiometaric metallic silicides is XO to YO, and X, Y, XO and YO satisfy the following 

(x/y) > (xq^vo). 

2. The field effect transistor according to claim 1 , wherein said field effect transistor 
5 has a depletion layer which expands to the bottom surfaces of the source region and the 

drain region when a voltage is supplied to the gate electrode thereof. 

3. A field effect transistor in.cluding a gate electrode and a channel region defined 
by a source region and a dr^in region, comprising: 

w 

j; an insulating layer; 

4== 

J|f) a semiconductor layer formed on an insulating layer, wherein the semiconductor 

ads ■ 

layer includes the channel regionltherein; 

a pair of impurity layers fomried in regions where are respectively contact with the 
channel region in the source region and the drain region; and 

a pair of cobalt silicide layeBs respectively formed in the source region and the 

' 15 drain region, wherein the pair of cobalt silicide layers are respectively contact with the pair 

of impurity layers, wherein bottom siMaces of the pair of cobalt silicide layers extend to 

bottom surfaces of the semiconductor l§yer; 
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wherein the cobalt silicide layers are composed of cobalt and silicon, wherein a 


3 ✓ 

T) I ratio of cobalt to silicon is one to jf (1 < a <2). 


CO 

ru 
in 
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4. The field effecjdransistor according to claim 3, wherein said field effect transistor 
has a depletion layer which expands to the bottom surfaces of the source region and the 

5 drain regionwhen a voltage is supplied to the gate electrode thereof. 

5. A field effect transistor including a gate electrode apd a channel region defined 
by a source region and a drain region, comprising: 

an insulating layer; 

a semiconductor layer formed on the insulating layer, wherein the semiconductor 
layer includes the channel region defined by the/source region and the drain region; 

a pair of impurity layers formed into regions where are respectively contact with the 
v channel region in the source region and the drain region; and 

a pair of metallic silicide layers respectively formed in the source region and the 
drain region, wherein the pair of ryetallic silicide layers are respectively contact with the 
15 pair of impurity layers, wherein the pair of metallic silicide layers have a thickness which is 
equal to or more than 80% /hickness of from the upper surface of the metallic silicide 

layers to the bottom surface of the semiconductor layer; 
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wherein the metallic silicide layers are composed of refractory metal and silicon, 


and 


wherein a ratio of the metal to the silicon in the metallic silicide layers is X to Y, a 


(X/Y) > (XO/YO) 



ratio of the metal to the silicon of metallic silicide having the lowest resistance among 


stoichiometaric metallic silicides i/XO to YO, and X, Y, XO and YO satisfy the following 


inequity: 


6. The field effect transistor according to claffn 5, wherein said field effect transistor 


has a depletion layer which expands to the Bottom surfaces of the source region and the 


drain region when a voltage is supplied io the gate electrode thereof. 


7. A field effect transistor iorcluding a gate electrode and a channel region defined 


by a source region and a drainfregion, comprising: 


an insulating layec 


a semiconductor layer formed on an insulating layer, wherein the semiconductor 


layer includes therchannel region therein; 


a pa/of impurity layers formed in regions where are respectively contact with the 


channel fiegion in the source region and the drain region; and 
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a pair of cobalt silicide layers respectively formed in th^ource region and the 
drain region, wherein the pair of cobalt silicide layers are/respectively contact with the pair 
of impurity layers, wherein the pair of cobalt silicide layers has a thickness which is equal 
to or more than 80% thickness of from the yfpper surface of the cobalt silicide layers to the 
bottom surface of the semiconducto&rtayer; 

wherein the cobalt silteiae layers are composed of cobalt and silicon, wherein a 
ratio of cobalt to silicon is one to a (1<Qf<2). 

8. The fiejg effect transistor according to claim 7, wherein said field effect transistor 
has a depletion layer which expands to the bottom surfaces of the source region and the 
drain region when a voltage is supplied to the gate electrode thereof. 

9. A field effect transistor formed in a semiconductor layer located on an insulating 
layer, the field effect transistor having a source region anjf a drain region formed in the 
semiconductor layer, comprising: 

the source region including a first impurify layer and a first metallic silicide layer, 

wherein the first impurity layer and the first cnetallic silicide layer are formed so as to reach 

the insulating layer through the semiconductor layer; and 

the drain region includinga second impurity layer and a second metallic silicide 
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layer, wherein the second impurity layer and the second metallic silicide layer are formed 

so as to reach the insulating layer through the semiconducto/layer; 

wherein the first impurity layer is located so as to/ace to the second impurity layer, 
wherein a channel between the source region and the drain region is defined by 

the first impurity region and the second impurity. 

wherein the first metallic silicide layer and the second metallic silicide layer are 

/ 

composed of refractory metal and silicop, and 

wherein a ratio of the metaUo the silicon in the metallic silicide layers is X to Y, a 
ratio of the metal to the silicon of metallic silicide having the lowest resistance among 
stoichiometaric metallic spides is XO to YO, and X, Y, XO and YO satisfy the following 
inequity: 

(X/Y) >^0/Y0). 

10. The field effect transistor according to claim 9, wherein said field effect 
transistor has a depletion layer which expands to the bottom surfaces of the source region 
and the drain region when a voltage is supblied to the gate electrode thereof. 

11. A field effect transistor formeak in a semiconductor layer located on an 

insulating layer, the field effect transistor having\ source region and a drain region formed 
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in the semiconductor layer, comprising: 

the source region including a first impurity layer afid a first cobalt silicide layer, 
wherein the first impurity layer and the first cobalt siliciae layer are formed so as to reach 
the insulating layer through the semiconductor layer; and 

the drain region including a second impurity layer and a second cobalt silicide layer, 
wherein the second impurity layer and th/second cobalt silicide layer are formed so as to 
reach the insulating layer through the semiconductor layer; 

wherein the first impuritWlayer is located so as to face to the second impurity layer, 
wherein a channel between the source region and the drain region is defined by 
the first impurity region s(nchhe second impurity, and 

wherein thef first cobalt silicide layer and the second cobalt silicide layer are 
composed of cpoalt and silicon, wherein a ratio of cobalt to silicon is one to a (1 < a <2). 

127The field effect transistor according to claim 11, wherein said field effect 
transistor has a depletion layer which expands to the bottom surfaces of the source region 
an/ the drain region when a voltage is supplied to the gate electrode thereof. 

13. A field effect transistor formed/in a semiconductor layer located on an 

insulating layer, the field effect transistoj/naving a source region and a drain region formed 
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in the semiconductor layer, comprising: 

the source region including a first impurity layer and a first metallic silicide layer, 
wherein the first metallic silicide layer have a thickness which is equal to or more than 80% 
thickness of from the upper surface of the first metalljc silicide layer to the bottom surface 
of the semiconductor layer; and 

the drain region including a second imparity layer and a second metallic silicide 
layer, wherein the second metallic silicide layer/have a thickness which is equal to or more 
than 80% thickness of from the upper surface of the second metallic silicide layer to the 
bottom surface of the semiconductor layer/ 

wherein the first impurity layer \s located so as to face to the second impurity layer, 
* wherein a channel between the source region and the drain region is defined by 
the first impurity region and the second impurity, 

wherein the first metallic silicide layer and the second metallic silicide layer are 
composed of refractory metal and silicon, and 

wherein a ratio of the metal to the silicon in the metallic silicide layers is X to Y, a 

ratio of the metal to the/silicon of metallic silicide having the lowest resistance among 

stoichiometaric metallic^ silicides is X0 to Y0, and X, Y, X0 and Y0 satisfy the following 
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inequity: 


(X/Y) > (XO//YO). 


14. The field effect transistor according to claim 13, wherein said field effect 


transistor has a depletion layer which expands to the bottom surfaces of the source region 
and the drain region when a voltage is supplied to the gate electrode thereof. 

15. A field effect transistor formed in a semiconductor layer located on an 
insulating layer, the field effect transistor having a source region and a drain region formed 
in the semiconductor layer, comprising: 

the source region including a first impurity layer and a first cobalt silicide layer, 
wherein the first cobalt silicide layerihave a thickness which is equal to or more than 80% 
thickness of from the upper surface of. the first cobalt silicide layer to the bottom surface of 
the semiconductor layer; and 

the drain region including a seccfnd impurity layer and a second cobalt silicide layer, 
wherein the second cobalt silicide layer nave a thickness which is equal to or more than 
15 80% thickness of from the upper surface |f the second cobalt silicide layer to the bottom 
surface of the semiconductor layer; 

wherein the first impurity layer is located so as to face to the second impurity layer, 
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wherein a channel between the source^j^tjion and the drain region is defined by 
the first impurity region and the second^mpurity, and 

wherein the first cobaft/silicide layer and the second cobalt silicide layer are 
composed of cobalt and silicon, wherein a ratio of cobalt to silicon is one to a (1 < a <2). 

16. The fieja effect transistor according to claim 15, wherein said field effect 
transistor has £ depletion layer which expands to the bottom surfaces of the source region 
and the drain region when a voltage is supplied to the gate electrode thereof. 

17. A method for manufacturing a field effect transistor, comprising: 

preparing a substrate having a semiconductor lay^r formed on an insulating layer, 
wherein the semiconductor layer includes silicon; 

forming a gate electrode on a channel reg^6n in the semiconductor layer through a 
gate insulating film; 

forming insulating sidewalls on side Surfaces of the gate electrode; 

forming a pair of impurity layers adjacent to the channel region in the 
semiconductor layer; 

forming a refractory metallic film on the substrate formed the gate electrode on the 

channel region in the semicorfductor layer through the gate insulating film; 
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exposing the refractory metallic film to a first heat treatment so as to form/netallic 
silicide layers containing refractory metal and silicon; and 

exposing the first heat-treated metallic silicide layers to a second hejkt treatment; 
wherein a ratio of the metal to the silicon in the metallic silicide/layers is X to Y, a 
5 ratio of the metal to the silicon of metallic silicide having the lowest resistance among 
stoichiometaric metallic silicides is XO to YO, and X, Y, XO and YO satisfy the following 
^3 inequity: 

l 0 (X/Y) > (XO/YO). 

5 18. The method for the field effect transistor/ according to claim 17, wherein the 

u I 

Jjp bottom surface of the second heat-treated metallic silicide layers reaches the upper 
surface of the insulating layer. 

19. The method for the field effect transistor according to claim 17, wherein the 
second heat-treated metallic silicide layers have a thickness which is equal to or more 
80% thickness of from the uppe^fface of the second heat-treated metallic silicide layers 

15 to the upper surface of the insulating layer. 

20. A method for manufacturing a field effect transistor, comprising: 

preparing a substrate having a semiconductor layer formed on an insulating layer, 
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wherein the semiconductor layer includes silicon; 

forming a gate electrode on a channel region in the semiconductor layer t/irough a 
gate insulating film; 

forming insulating sidewalls on side surfaces of the gate electrode; 
5 forming a pair of impurity layers adjacent to the channel region in the 

semiconductor layer; 

'0 forming a cobalt film on the substrate formed the gate' electrode on the channel 

I 7 

% n region in the semiconductor layer through the gate insulating film; 

a / 

^ exposing the cobalt film to a first heat treatm^so as to form cobalt silicide layers 

p containing the cobalt and silicon; 
0 

exposing the first heat-treated cobalt silicide layers to a second heat treatment, 
wherein a ratio of cobalt to silicon in the second heat-treated cobalt silicide layers satisfies 
one to a (1<ar<2). 

21. The method for the field effect transistor according to claim 20, wherein the 
15 bottom surface of the second he^it-treated metallic silicide layers reaches the upper 

surface of the insulating layer. 

22. The method for/he field effect transistor according to claim 20, wherein the 
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second heat-treated cobalt silicide layers have a thickness which/is equal to or more 80% 


thickness of from the upper surface of the second heat-tre 


upper surface of the insulating layer. 



silicide layers to the 
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